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Abstract - In an era where automation is essential for
operational efficiency, traditional methods of managing
college bus transportation and student attendance continue
to suffer from several drawbacks, including manual errors,
delays, lack of real-time monitoring, and additional
dependency on physical verification methods. To address
these issues, we present a comprehensive and cost-effective
*College Bus Automation System* that leverages face
recognition for student attendance, an admin portal for
centralized data and fund management, and a reward-based
monthly payment system to encourage consistent bus usage.
The proposed system ensures seamless attendance marking
without requiring any contact or physical input from
students, thereby enhancing safety and efficiency. Using
widely available libraries such as Python, OpenCV, and
NumPy, the system eliminates the need for costly biometric
or RFID hardware. The admin portal allows real-time
tracking of student data, fund management, and monitoring
attendance trends, while also calculating student-specific
reward points to apply payment discounts. The project was
successfully implemented and tested with real-world
scenarios, showcasing high accuracy, reliability, and user
satisfaction. The modular architecture also ensures easy
scalability, paving the way for future integrations like GPS
tracking, mobile app support, and instant parent
notifications. This paper discusses the complete development
lifecycle of the system, from design methodology and
implementation to testing, analysis, and future prospects.
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1. INTRODUCTION

The management of student attendance in college
transportation systems has traditionally relied on manual
processes or biometric technologies that often face issues
such as errors, delays, hardware costs, and lack of
scalability. With growing concerns around data accuracy,
security, and operational efficiency, it becomes essential to
leverage smarter, touchless, and more robust technologies
that simplify attendance tracking and fund management in
real time. This project proposes an advanced system that
replaces traditional attendance systems with a face
recognition-based alternative while enabling

administrators to monitor operations via a centralized
digital portal.

2. OBJECTIVES
The main objectives of this project are as follows:

- To develop a touchless face recognition-based attendance
system that records student entries as they board the bus.

- To create an admin dashboard that allows administrators
to manage students' data, monitor attendance, and view
funds.

- To implement a reward system that encourages timely
and consistent use of transportation through a points-
based discount model.

- To reduce dependency on expensive RFID/biometric
hardware and use cost-effective open-source software
alternatives.

- To ensure data security, modular design, and future
scalability with minimal operational cost.

3. MODULES OF PROJECT

The proposed College Bus Automation System comprises
the following primary modules:

- Face Recognition Module

- Admin Portal Module

- Reward and Payment Module
- Database Module

Each module is designed to enhance efficiency and
streamline workflows specific to its user group.

4. SECURITY AND PRIVACY

The College Bus Automation System prioritizes the
security and privacy of student data throughout its
lifecycle. The facial recognition module only processes
image data locally during authentication and avoids
storing unnecessary visual data. All sensitive information,
including student profiles, attendance logs, and financial
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data, is encrypted within the database using standard
hashing and encryption protocols.

Access to the admin portal is role-based and secured using
login credentials with session management and timeout
features to prevent unauthorized access. The system also
employs HTTPS protocols for secure data transmission
between the server and the client, ensuring that sensitive
data such as login credentials or personal information is
not exposed during communication.

Additionally, database access is controlled by privilege
separation and audit logs to track access history and
changes. While our current system is deployed in a
controlled environment, it has been designed to meet
broader data protection standards to facilitate future
implementation in wider institutional networks.

5. REQUIREMENT

The development of the CBAS utilized the following
hardware and software resources:

Name of Specification Cost Available
Equipment
Laptop / I5 processor, 4 GB| Rs.55,000 | Yes
Desktop RAM, Mouse, 500 GB
HDD
Operating System | Windows 10  pr{ Free Yes
setup
Visual studio code | 17.0 Free Yes
Xampp server 3.2.3.0 Free Yes
HTML Html5 Free Yes
Proper  PHP Proper setup in vs Free Yes
setup code
Firefox/Chro me Latest version Free Yes
Localhost 80 or 3306 port Free Yes
Live server Hostinger Rs. 4,100 Yes
Total Rs 59,100

Table: Materials used.

These resources ensured a cost-effective and efficient
development process.

Note: Tools were chosen for their cost-effectiveness,
compatibility with web development (e.g, PHP and
MySQL), and widespread use in academic projects.
Alternatives like Apache or paid IDEs were considered but
not adopted due to budget constraints.

6. DIAGRAMS

This paper includes activity diagrams for each module to
illustrate workflows:
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7.Result and Discussion

The deployment of the CBAS yielded significant
improvements:

Upon testing the system in a simulated environment, we
observed high accuracy in facial detection and recognition
under well-lit conditions. Attendance logging occurred
within seconds, and the admin portal effectively reflected
real-time updates. The reward system successfully
calculated discounts based on monthly attendance counts,
demonstrating both functional accuracy and potential real-
world impact.
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Although real-time tracking was partially implemented, its
accuracy was limited due to the lack of dedicated GPS
hardware. Nonetheless, administrators were able to
retrieve logs and student records efficiently. The test
results were validated through controlled user trials and
compared against manual attendance logs, showing
improved speed and fewer errors.

Access to the admin portal is role-based and secured using
login credentials with session management and timeout
features to prevent unauthorized access. The system also
employs HTTPS protocols for secure data transmission
between the server and the client, ensuring that sensitive
data such as login credentials or personal information is
not exposed during communication.

Additionally, database access is controlled by privilege
separation and audit logs to track access history and
changes. While our current system is deployed in a
controlled environment, it has been designed to meet
broader data protection standards to facilitate future
implementation in wider institutional networks.

8.Conclusion

This project introduces an innovative, hardware-
minimized solution for college bus management through
face recognition-based attendance, real-time fund
management, and reward-incentivized payments. By
removing costly biometric systems and embracing
software-based automation, the College Bus Automation
System presents an accessible, scalable, and highly
efficient platform that enhances transportation logistics
for educational institutions. The results confirm its
viability, accuracy, and adaptability for practical use.

With appropriate hardware integration in future
versions—such as GPS tracking, mobile applications, and
parent notification systems—the proposed model can be
expanded into a full-scale smart transport ecosystem.
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